In the present work, we prove a fixed point theorem in Menger spaces through weak compatibility.
Introduction
There have been a number of generalizations of metric space. One such generalization is Menger space introduced in 1942 by Menger [10] who was use distribution functions instead of nonnegative real numbers as values of the metric. Schweizer and Sklar [16] studied this concept and then the important development of Menger space theory was due to Sehgal and Bharucha-Reid [13] .
Sessa [14] introduced weakly commuting maps in metric spaces. Jungck [6] enlarged this concept to compatible maps. The notion of compatible maps in Menger spaces has been introduced by Mishra [11] . Recently, Singh and Jain [15] generalized the results of Mishra [11] using the concept of weak compatibility and compatibility of pair of self maps.
In this paper, using the idea of weak compatibility due to Singh and Jain [15] and the idea of compatibility due to Mishra [11] , we prove a common fixed point theorem for six maps under the condition of weak compatibility and compatibility in Menger spaces and give an example to illustrate the theorem.
Preliminary Notes
In this section, we recall some definitions and known results in Menger space. For more details we refer the readers to [1] [2] [3] [4] [5] 7, 8, 9, 12, 17] . 
Definition 2.1 A triangular norm * (shorty t-norm) is a binary operation
Examples of t-norms are a * b = max {a + b − 1, 0} and a * b = min {a, b}.
Definition 2.2 A distribution function is a function
which is left continuous on R, non-decreasing and F (−∞) = 0, F (∞) = 1.
We will denote by Δ the family of all distribution functions on [−∞, ∞]. H is a special element of Δ defined by
If X is a nonempty set, F : X × X → Δ is called a probabilistic distance on X and F (x, y) is usually denoted by F xy .
Definition 2.3 (Schweizer and Sklar [16])
The ordered pair (X, F ) is called a probabilistic metric space (shortly PM-space) if X is a nonempty set and F is a probabilistic distance satisfying the following conditions: for all x, y, z ∈ X and t, s > 0,
The ordered triple (X, F, * ) is called Menger space if (X, F ) is a PM-space, * is a t-norm and the following condition is also satisfies: for all x, y, z ∈ X and t, s > 0, (a) A sequence {x n } in X is said to be converge to a point x in X (written x n → x) iff for every > 0 and λ ∈ (0, 1), there exists an integer n 0 = n 0 (ε, λ) such that F xnx (ε) > 1 − λ for all n ≥ n 0 .
(b) A sequence {x n } in X is said to be Cauchy if for every > 0 and λ ∈ (0, 1), there exists an integer n 0 = n 0 (ε, λ) such that F xnx n+p (ε) > 1 − λ for all n ≥ n 0 and p > 0.
(c) A Menger space in which every Cauchy sequence is convergent is said to be complete. 
Remark 2.6 If
(t) → 1 for all t > 0, whenever {x n } is a sequence in X such that Ax n , Bx n → x for some x in X as n → ∞.
Remark 2.9 If self maps A and B of a Menger space (X, F, * ) are compatible then they are weakly compatible.
The following is an example of pair of self maps in a Menger space which are weakly compatible but not compatible. 
. Hence the pair (A, B) is not compatible. Set of coincidence points of
A and B is [1, 2] . Now for any 
for all t > 0 and n = 1, 2..., then {x n } is a Cauchy sequence in X. 
for all x, y ∈ X and t > 0, then x = y.
Main Results

Theorem 3.1 Let A, B, S, T, L and M be self maps on a complete Menger space
for all x, y ∈ X and t > 0 where 0 < p, q < 1 such that p + q = 1; Proof. Let x 0 be an arbitrary point of X. By (a), there exists x 1 , x 2 ∈ X such that Lx 0 = ST x 1 = y 0 and Mx 1 = ABx 1 = y 1 . Inductively, we can construct sequences {x n } and {y n } in X such that Lx 2n = ST x 2n+1 = y 2n and Mx 2n+1 = ABx 2n+2 = y 2n+1 for n = 0, 1, 2, ....
Step1.
By taking x = x 2n and y = x 2n+1 in (b), we have
Hence, we have
Similarly, we also have
In general, for all n even or odd, we have
for k ∈ (0, 1) and all t > 0. Thus, by Lemma 2.11, {y n } is a Cauchy sequence in X. Since (X, F, * ) is complete, it converges to a point z in X. Also its subsequences converge as follows:
Step 2. By taking x = ABx 2n and y = x 2n+1 in (b), we have
for k ∈ (0, 1) and all t > 0. Thus, we have z = ABz.
Step 3. By taking x = z and y = x 2n+1 in (b), we have
This implies that, as n
Noting that F 2 zLz (kt) ≤ 1 and using (c) in Definition 2.1, we have
for k ∈ (0, 1) and all t > 0. Thus, we have z = Lz = ABz.
Step 4. By taking x = Bz, y = x 2n+1 with α = 1 in (b), we have
Since AB = BA and BL = LB, we have L(Bz) = B(Lz) = Bz and AB(Bz) = B(ABz) = Bz. Letting n → ∞, we have
for k ∈ (0, 1) and all t > 0. Thus, we have z = Bz. Since z = ABz, we also have z = Az. Therefore, z = Az = Bz = Lz.
Step 5.
Noting that F 2 zM v (kt) ≤ 1 and using (c) in Definition 2.1, we have
Thus, by Lemma 2.12, we have z = Mv and so z = Mv = ST v. Since (M, ST ) is weakly compatible, we have ST Mv = MST v. Thus, ST z = Mz.
Step 6. By taking x = x 2n , y = z in (b) and using
Step 5, we have
Thus, we have z = Mz and therefore z = Az = Bz = Lz = Mz = ST z.
Step 7. By taking x = x 2n , y = T z in (b), we have
Since MT = T M and ST = T S, we have MT z = T Mz = T z and
Thus, we have z = T z. Since T z = ST z, we also have z = Sz. Therefore, z = Az = Bz = Lz = Mz = Sz = T z, that is, z is the common fixed point of the six maps.
Step 8. By taking x = Lx 2n , y = x 2n+1 in (b), we have
This implies that, as n → ∞
Thus, we have z = Lz and using Steps 5-7, we have z = Lz = Mz = Sz = T z.
Step 9. Since M(X) ⊆ AB(X), there exists v ∈ X such that z = Mz = ABv. By taking x = v, y = x 2n+1 in (b), we have
Noting that F 2 zLv (kt) ≤ 1 and using (c) in Definition 2.1, we have
Thus, we have z = Lv = ABv. Since (L, AB) is weakly compatible, we have Lz = ABz and using Step 4, we also have z = Bz. Therefore z = Az = Bz = Sz = T z = Lz = Mz, that is, z is the common fixed point of the six maps in this case also.
Step 10. For uniqueness, let w (w = z) be another common fixed point of A, B, S, T, L and M. Taking x = z, y = w in (b), we have
Thus, we have z = w. This completes the proof of the theorem.
If we take B = T = I X ( the identity map on X) in the main Theorem, we have the following: 
